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PENGARUH EKSTRAK ETHANOL PROPOLIS DAN PERBEDAANNYA 
DENGAN 5-FLUOROURACIL TERHADAP EKSPRESI PROTEIN  
CASPASE 8, APOPTOSIS, DAN PROLIFERASI PADA KULTUR  
SEL ADENOKARSINOMA KOLON (WiDr) 
 
RINGKASAN 
Gigih Rahmandanu Poernomo 
Kanker kolorektal merupakan kanker terbanyak ketiga pada pria, kedua pada 
wanita, menjadi penyebab kematian keempat, sekitar 8% dari kematian karena kanker. 
Terapi berbasis 5-Fluorouracil (5-FU) menjadi standar kemoterapi kanker kolorektal 
dalam beberapa dekade ini, namun tingginya angka resistensi terhadap 5-FU dan angka 
kematian kanker kolorektal sehingga diperlukan segera kemajuan dalam terapi kanker 
kolorektal. Propolis diketahui memiliki aktivitas anti kanker, melalui induksi apoptosis 
dan melalui penghambatan proliferasi dalam siklus sel. Caspase 8 memiliki peran 
sentral dalam apoptosis, baik jalur ekstrinsik maupun intrinsik. 
Penelitian ini bertujuan untuk mengetahui efek anti kanker ekstrak ethanol 
propolis (EEP) yang berasal dari Kerjo, Karanganyar pada kultur sel adenokarsinoma 
kolon (WiDr) melalui pengaruhnya terhadap ekspresi protein Caspase 8, apoptosis, dan 
proliferasi sel, perbedaannya  dengan 5-FU. 
Merupakan penelitian experimental laboratories, post test with control group 
design. Dilakukan pada  sel WiDr dengan perlakuan pemberian konsentrasi EEP  
(½IC50, IC50, 2IC50), 5-FU IC50, kombinasi EEP IC50 + 5-FU IC50, dan kontrol. 
Pengamatan ekspresi protein Caspase 8 dengan metode imunositokimia, pengamatan 
apoptosis dengan double staining pewarnaan akridin oranye – etidium bromide, 
sedangkan pengamatan proliferasi dengan doubling time. Uji statistik menggunakan 
ANOVA, dilanjutkan dengan uji post hoc Tuckey. Dinyatakan bermakna bila p<0,05. 
Hasil penelitian didapatkan konsentrasi penghambatan 50% sel WiDr (IC50) oleh 
EEP= 140 µg/mL, dan oleh 5-FU= 500 µg/mL. EEP konsentrasi ½IC50 (p=0,001), IC50 
(p=0,001), 2IC50 (p=0,001), 5-FU IC50 (p=0,001), dan EEP+5-FU (p=0,001) mampu 
meningkatkan ekspresi protein Caspase 8. Kekuatan EEP 2IC50 setara dengan EEP + 5-
FU (p=0,997), lebih tinggi dibanding kelompok lain (masing-masing p=0,001). EEP 
konsentrasi ½IC50 (p=0,001), IC50 (p=0,001), 2IC50 (p=0,001), 5-FU IC50 (p=0,001), dan  
EEP+5-FU (p=0,001) mampu menginduksi apoptosis sel WiDr. Kekuatan EEP ½IC50 
lebih rendah dibandingkan EEP 2IC50 (p=0,002) dan 5-FU IC50 (p=0,003). EEP 
konsentrasi ½IC50 (p=0,001), IC50 (p=0,001, p=0,044 pada jam ke 24), 2 IC50 (p=0,001), 
5-FU IC50 (p=0,001) dan  EEP+5-FU (p=0,001) mampu menghambat proliferasi WiDr 
pada jam ke 24, 48 dan 72. Tidak ada perbedaan secara statistik antar kelompok 
(p>0,05). 
Sehingga dapat disimpulkan bahwa semua konsentrasi EEP, 5-FU, dan EEP + 5-
FU meningkatkan ekspresi Caspase 8, dengan kelompok EEP 2IC50 dan EEP IC50+5-FU 
IC50 memberikan efek paling kuat. Semua konsentrasi EEP, 5-FU dan EEP + 5-FU 
menginduksi apoptosis sel WiDr, dengan kelompok EEP ½IC50 memberikan efek paling 
lemah. Semua konsentrasi EEP, 5-FU, dan EEP + 5-FU menghambat proliferasi sel. 




EFFECT OF ETHANOL EXTRACT OF PROPOLIS AND THE DIFFERENCE 
WITH 5-FLUOROURACIL ON CASPASE 8 PROTEIN EXPRESSION, 
APOPTOSIS, AND PROLIFERATION IN COLON  
ADENOCARCINOMA CELL CULTURE (WiDr) 
 
SUMMARY 
Gigih Rahmandanu Poernomo 
Colorectal cancer is the third most common cancer in men, second women, and 
the fourth cause of death, about 8% of death due to cancer. 5-Fluorouracil (5-FU)-based 
therapy has become the standard chemotherapy for colorectal cancer for decades, the 
improvement of colorectal cancer therapy is needed. Propolis is known to have anti-
cancer activity, through the induction of apoptosis and the inhibition of cell 
proliferation. Caspase 8 has a central role in apoptosis, both extrinsic and intrinsic 
pathways. 
This study aimed to assess the anti-cancer effects of ethanol extract of propolis 
originating from Kerjo, Karanganyar, in colon adenocarcinoma cell culture (WiDr) 
through its effects on protein Caspase 8 expression, apoptosis, and cell proliferation, 
with the difference with 5-FU. 
This study conducted in vitro, an experimental research laboratories, post-test with 
control group design. The study was conducted on WiDr cell treated with dosing 
ethanol extract of propolis (EEP), 5-FU, EEP combination with 5-FU, and control. 
Caspase 8 protein expression was conducted using immunocytochemistry, apoptosis 
performed by double staining using acridine orange staining - ethidium bromide, and 
observations of proliferation using doubling time technique. Statistical analysis using 
ANOVA, followed by turkey post hoc test, significant when p<0,05. 
This study shows inhibitory concentration 50% (IC50) of WiDr cells by EEP = 140 
mg / µL, and by 5-FU = 500 µg / µL. EEP concentration ½IC50 (p = 0.001), IC50 (p = 
0.001), 2IC50 (p = 0.001), 5-FU IC50 (p = 0.001), and EEP + 5-FU (p = 0.001) were able 
to increase the expression of Caspase 8 protein. EEP 2IC50 have similar strength with 
EEP + 5-FU (p = 0.997), higher than any other group (p = 0.001, respectively). EEP 
concentration ½IC50 (p = 0.001), IC50 (p = 0.001), 2IC50 (p = 0.001), 5-FU IC50 (p = 
0.001), and EEP + 5-FU (p = 0.001) were able to induce apoptosis of WiDr cell. EEP 
½IC50 lower strengh than 2IC50 (p = 0.002) and 5-FU IC50 (p = 0.003). EEP 
concentration ½IC50 (p = 0.001), IC50 (p = 0.001, p = 0.044 on the hour to 24), 2IC50 (p 
= 0.001), 5-FU IC50 (p = 0.001) and EEP + 5-FU (p = 0.001) were able to inhibit the 
proliferation of WiDr on the hour to 24, 48 and 72, there was no statistical difference 
between groups (p> 0.05). 
All concentrations of EEP, 5-FU, and EEP + 5-FU increase the expression of 
Caspase 8, with 2IC50 EEP and IC50 EEP + IC50 5-FU groups provide the strongest 
effect. All concentrations of EEP, 5-FU and EEP + 5-FU induce apoptosis of WiDr 
cells, with ½IC50 EEP group provide the weakest effect. All concentrations of EEP, 5-
FU, and EEP + 5-FU inhibit cell proliferation. 
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ABSTRAK 
Latar Belakang : Kanker kolorektal merupakan kanker terbanyak ketiga pada pria, 
kedua pada wanita, menjadi penyebab kematian keempat, sekitar 8% dari kematian 
karena kanker. Terapi berbasis 5-Fluorouracil (5-FU) menjadi standar kemoterapi 
kanker kolorektal dalam beberapa dekade ini, diperlukan perkembangan dalam terapi 
kanker kolorektal. Propolis diketahui memiliki aktivitas anti kanker, melalui induksi 
apoptosis dan melalui penghambatan proliferasi dalam siklus sel. Caspase 8 memiliki 
peran sentral dalam apoptosis, baik jalur ekstrinsik maupun intrinsik. 
Tujuan Penelitian : Mengetahui efek anti kanker ekstrak ethanol propolis (EEP) yang 
berasal dari Kerjo, Karanganyar pada kultur sel adenokarsinoma kolon (WiDr) melalui 
pengaruhnya terhadap ekspresi protein Caspase 8, apoptosis, dan proliferasi sel, 
perbedaannya  dengan 5-FU. 
Metode Penelitian : Merupakan penelitian experimental laboratories, post test with 
control group design. Dilakukan pada  sel WiDr dengan perlakuan pemberian 
konsentrasi EEP  (½IC50, IC50, 2IC50), 5-FU IC50, kombinasi EEP IC50 + 5-FU IC50, dan 
kontrol. Pengamatan ekspresi protein Caspase 8 dengan metode imunositokimia, 
pengamatan apoptosis dengan double staining pewarnaan akridin oranye – etidium 
bromide, sedangkan pengamatan proliferasi dengan doubling time. Uji statistik 
menggunakan ANOVA, dilanjutkan dengan uji post hoc Tuckey. Dinyatakan bermakna 
bila p<0,05. 
Hasil Penelitian : Konsentrasi penghambatan 50% sel WiDr (IC50) oleh EEP= 140 
µg/mL, dan oleh 5-FU= 500 µg/mL. EEP konsentrasi ½IC50 (p=0,001), IC50 (p=0,001), 
2IC50 (p=0,001), 5-FU IC50 (p=0,001), dan EEP+5-FU (p=0,001) mampu meningkatkan 
ekspresi protein Caspase 8. Kekuatan EEP 2IC50 setara dengan EEP + 5-FU (p=0,997), 
lebih tinggi dibanding kelompok lain (masing-masing p=0,001). EEP konsentrasi ½IC50 
(p=0,001), IC50 (p=0,001), 2IC50 (p=0,001), 5-FU IC50 (p=0,001), dan  EEP+5-FU 
(p=0,001) mampu menginduksi apoptosis sel WiDr. Kekuatan EEP ½IC50 lebih rendah 
dibandingkan EEP 2IC50 (p=0,002) dan 5-FU IC50 (p=0,003). EEP konsentrasi ½IC50 
(p=0,001), IC50 (p=0,001, p=0,044 pada jam ke 24), 2 IC50 (p=0,001), 5-FU IC50 
(p=0,001) dan  EEP+5-FU (p=0,001) mampu menghambat proliferasi WiDr pada jam ke 
24, 48 dan 72. Tidak ada perbedaan secara statistik antar kelompok (p>0,05). 
Kesimpulan : Semua konsentrasi EEP, 5-FU, dan EEP + 5-FU meningkatkan ekspresi 
Caspase 8, dengan kelompok EEP 2IC50 dan EEP IC50+5-FU IC50 memberikan efek 
paling kuat. Semua konsentrasi EEP, 5-FU dan EEP + 5-FU menginduksi apoptosis sel 
WiDr, dengan kelompok EEP ½IC50 memberikan efek paling lemah. Semua konsentrasi 
EEP, 5-FU, dan EEP + 5-FU menghambat proliferasi sel. 
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Colorectal cancer is the third most common cancer in men, second women, and 
the fourth cause of death, about 8% of death due to cancer. 5-Fluorouracil (5-FU)-based 
therapy has become the standard chemotherapy for colorectal cancer for decades, the 
improvement of colorectal cancer therapy is needed. Propolis is known to have anti-
cancer activity, through the induction of apoptosis and the inhibition of cell 
proliferation. Caspase 8 has a central role in apoptosis, both extrinsic and intrinsic 
pathways. 
This study aimed to assess the anti-cancer effects of ethanol extract of propolis 
originating from Kerjo, Karanganyar, in colon adenocarcinoma cell culture (WiDr) 
through its effects on protein Caspase 8 expression, apoptosis, and cell proliferation, 
with the difference with 5-FU. 
This study conducted in vitro, an experimental research laboratories, post-test with 
control group design. The study was conducted on WiDr cell treated with dosing 
ethanol extract of propolis (EEP), 5-FU, EEP combination with 5-FU, and control. 
Caspase 8 protein expression was conducted using immunocytochemistry, apoptosis 
performed by double staining using acridine orange staining - ethidium bromide, and 
observations of proliferation using doubling time technique. Statistical analysis using 
ANOVA, followed by turkey post hoc test, significant when p<0,05. 
This study shows inhibitory concentration 50% (IC50) of WiDr cells by EEP = 140 
mg / µL, and by 5-FU = 500 µg / µL. EEP concentration ½IC50 (p = 0.001), IC50 (p = 
0.001), 2IC50 (p = 0.001), 5-FU IC50 (p = 0.001), and EEP + 5-FU (p = 0.001) were able 
to increase the expression of Caspase 8 protein. EEP 2IC50 have similar strength with 
EEP + 5-FU (p = 0.997), higher than any other group (p = 0.001, respectively). EEP 
concentration ½IC50 (p = 0.001), IC50 (p = 0.001), 2IC50 (p = 0.001), 5-FU IC50 (p = 
0.001), and EEP + 5-FU (p = 0.001) were able to induce apoptosis of WiDr cell. EEP 
½IC50 lower strengh than 2IC50 (p = 0.002) and 5-FU IC50 (p = 0.003). EEP 
concentration ½IC50 (p = 0.001), IC50 (p = 0.001, p = 0.044 on the hour to 24), 2IC50 (p 
= 0.001), 5-FU IC50 (p = 0.001) and EEP + 5-FU (p = 0.001) were able to inhibit the 
proliferation of WiDr on the hour to 24, 48 and 72, there was no statistical difference 
between groups (p> 0.05). 
All concentrations of EEP, 5-FU, and EEP + 5-FU increase the expression of 
Caspase 8, with 2IC50 EEP and IC50 EEP + IC50 5-FU groups provide the strongest 
effect. All concentrations of EEP, 5-FU and EEP + 5-FU induce apoptosis of WiDr 
cells, with ½IC50 EEP group provide the weakest effect. All concentrations of EEP, 5-
FU, and EEP + 5-FU inhibit cell proliferation. 
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5-FU : 5-Fluorouracil 
APC  : Adenomatous Polyposis Coli 
APAF1  : Apoptotic Protease-Activating Factor 1 
BCL2 : B cell lymphoma 2 
BAK : BCL2 antagonis/killer 
BID  : BH3-interacting domain death agonist  
CAPE  : Caffeic acid phenethyl ester 
CDK : Cyclin-Dependent Kinase  
CEA : Carcinoembryonic antigen 
COX-2 : Cyclooksigenase-2 
DISC : Death Inducing Signaling Complex  
dUMP : Deoxyuridine Monophosphite  
dTTP : Deoksitimidin trifosfat 
EEP : Ekstrak Ethanol Propolis  
IARC : International Agency for Research on Cancer  
FAP : Familial Adenomatous Polyposis  
FADD : FAS-associated death domain protein ( 
GIST : Gastro Intestinal Stromal Tumor  
HNPC : Hereditary Nonpolyposis Colorectal Cancer 
LPPT  : Laboratorium Penelitian dan Pengujian Terpadu  
MOMP  : Mitochondrial Outer Membrane Permeabilization 
MTT  : (3-(4,5-dimetiltiazol-2-il)-2,5-difeniltetrazolium bromid 
NCCN : National Comprehensive Cancer Network  
Pgp :  P-glikoprotein 
ROS  : Reactive Oxygen Species 
SMAC : Second Mitochondria-derived Activator of Caspase 
TNF : Tumor Necrosis Factor  
TS : Thymidylate Synthetase 
XIAP : X-linked apoptosis protein 
 
